Fire Fighter Fatality Investigation
and Prevention Program

Death Iin the
line of duty...

A Summary of a NIOSH fire fighter fatality investigation

August 26, 2002

Fire Fighter Suffers Heart Arrhythmia and Dies at Wildland Fire -

Washington

SUMMARY

On June 18, 2001, a 28-year-old male volunteer
firefighter responded to awildland fireinvolving 20
acresof grasdand. Thevictimdroveatanker tothe
firesceneand stretched 150 feet of wildland firehose
beforecollapsing. Seeing himfall, crew members
cameto hisass stance and found him unresponsive,
with no pulseand no respirations. Cardiopulmonary
resuscitation (CPR) wasbegunimmediately, and an
ambulancewasrequested. Theambulancearrived
onthescene 11 minuteslater. Approximately 1 hour
later, despite CPR and advanced life support (ALS)
administered on the scene and at the hospital, the
victim died. The autopsy and death certificate,
completed by the County Coroner, listed * probable
cardiac dysrhythmiaduetofibrossof theconduction
system of the heart” asthe cause of death.

The following recommendations address some
genera health and safety issues. Thislistincludes
some preventive measures that have been
recommended by other agenciesto reducetherisk
of on-the-job heart attacksand sudden cardiac arrest
amongfirefighters. Thesesdected recommendations
have not been evaluated by NIOSH, but they
represent published research or consensusvotes of
technica committeesof theNationd FireProtection
Association (NFPA) or fire service labor/
management groups. Howeve, itisunlikely that any
of theserecommendations could have prevented the
unfortunatedesth of thisfirefighter.

 Conduct mandatory preemployment
medical evaluations consistent with NFPA
1582 to determine a candidate’s medical
ability to perform dutieswithout presenting
asignificant risk to the safety and health of
themselves or others.

Provide mandatory annual medical
evaluationstoALL firefightersto determine
their medical ability to perform duties
without presenting a significant risk to the
safety and health of themselves or others.

Ensurethat firefightersarecleared for duty
by a physician knowledgeable about the
physical demands of fire fighting and the
various components of NFPA 1582.

Follow provisions in the revised OSHA
respiratory protection standard.

I ncorporate exercisestresstestsintotheFire
Department’s medical evaluation program.

Phase in a mandatory wellness/fitness
program for fire fighters to reduce risk
factors for cardiovascular disease and
improve cardiovascular capacity.

Provide automated external defibrillators
on all fire apparatus.

The Fire Fighter Fatality I nvestigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and safety specialists to develop strategies for
preventing future similar incidents. The program does not
seek to determine fault or place blame on fire departments
or individual fire fighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or cal toll free 1-800-35-NI OSH
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INTRODUCTIONAND METHODS

OnJune 18, 2001, a27-year-old malefirefighter
lost consciousnessafter stretchingahoselineat a20-
acre wildland fire. Despite CPR and ALS
adminigtered by crew members, theambulancecrew,
and inthe emergency department, thevictimdied.
On October 30, 2001, NIOSH contacted the
affected Fire Department toinitiate theinvestigation.
On November 13, 2001, a Safety and Occupationa
Health Specialist from the NIOSH Fire Fighter
Fatality Investigation Team travel ed to Washington
to conduct an on-siteinvestigation of theincident.

During the investigation NIOSH personnel
interviewed thefollowing:

* FireChief

» Safety Officer

e Victim'sparents

* Victim'swife

Duringthedtevisit NIOSH personne reviewed the

fallowing:

*  FreDepatment policiesand operating guidelines

»  FireDepartment training records

*  Emergency medicd service (ambulance) incident
report

» Hogspital emergency department report

* Desathcertificate

* Autopsy report

* Past medica records of the deceased

INVESTIGATIVERESULTS

Incident. On June 18, 2001, at 1342 hours, the
involved Fire Department was dispatched to a
wildland firethat wasthreatening aresidence. The
victim responded to hisfirestationin hisprivately
owned vehicle (POV) to drive one of the tenders
(tanker) tothe scene. Twofirefightersrespondedin
their POV sdirectly tothefirescene. SeeTable 1
for atimeline of theresponse.

Thefire, gpproximatdy 5 milesfromthefiregtation,
wasburning an gpproximateareaof 12 acresof light,
flashy fud (grass) and moving rapidly inanortherly
direction. SeePhotograph 1 and Photograph 2. No
structureswere endangered at thistime. Thefire
would eventually spread to an areaof 20 acres.

After arriving a hisfirestation, thevictim prepared
todrive Tender 598 (a 3,000-gallon tanker) to the
firescene. Hedeparted hisfirestation at 1351 hours
and arrived at thefire sceneat 1356 hours.

Firefightersbegantheinitial attack (using forestry
hoselinetactics) on the southern portion of thefire,
directing their attack aong thewest flank of thefire.
Thefireattack progressed normally, and containment
was soon being accomplished. Other fire-fighting
crews proceeded east down the hill, extinguishing
hot spots. Upon arriva at thefire scene, thevictim
retrieved a150 foot section of forestry hosefrom
Tender 598, connected it to aprevioudy connected
gated wyefrom Brush 585, and sretched thehosdine
further downthehill. Hewasoperating aloneduring
thistask, but other crew memberswere nearby.

After gretching and extending theforestry hose, the
victim began towalk back uphill toward Tender 598.
After walking approximately 100 feet, he ssumbled.
Nearby crew memberssaw him stumbleand nearly
fdl andinquiredif hewasdright. Hestood upagain
and beganto continueupthehill. After takingafew
more steps, he collapsed. Crew members, seeing
himfal, rantohisad.

Initial assessment by crew membersfoundtheFire
Fighter to be unresponsive, not breathing, and
pulseless. CPR (chest compressionsand assisted
ventilationsviamouth-to-mouth) beganimmediately.
Brush 585, parked nearby, notified the Incident
Commander, who notified dispatch at 1409 hours.
Medic 421 (one Paramedic and one Emergency
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Medical Technician) was dispatched. A medical
helicopter wasrequested at 1413 hours.

Medic421 arrived onthesceneat 1420 hours, finding
thevictim unresponsve, not breathing, and pulsaess,
with CPR in progress. A cardiac monitor was
atachedtothevictim, reveding ventricular fibrillation
(@aheart rhythmunabletosugtainlife). A cardiac shock
wasimmediately administered. Thevictim’'sheart
rhythm reverted to asystole (no heartbeat). ALS
measures, including intubation, assisted ventilations
viabag-vave-mask, and intravenoustherapy, were
begun. The cardiac monitor again revealed
ventricular fibrillation, and two additiond shocks(tota
of three) wereadministered without changein patient
status. Thevictim’'sheart rhythm againreverted to
asystole, and CPR continued. Thevictimwasthen
loaded onto a stretcher and placed into the
ambulance, which began transport to a nearby
hospital at 1439 hoursand arrived at the hospital
emergency department at 1454 hours. Insidethe
emergency department, acardiac monitor revealed
electromechanical dissociation. CPR and ALS
measures continued until 1507 hours, whenthevictim
was pronounced dead by the attending physician.

Medical Findings.

Thedeath certificate was completed by the County
Coroner, wholisted “ probable cardiac dysrhythmia
duetofibrossof theconduction system of the heart”

astheimmediate cause of death. Other significant
conditions (conditions contributing to death but not
resulting inthe underlying causegiven above) listed
on the death certificate was “focal coronary
aterioscleross” Thecarboxyhemoglobinleve was
less than 5%, suggesting that carbon monoxide
poisoning was not responsiblefor hisdemise. His
urine and blood drug screen was negativefor illicit
drugs and alcohol. Pertinent findings from the
autopsy, also performed by the County Coroner, on
June 18, 2001, included

Fibrosisof the conduction system of the heart.
Sinoatrial node showed alossof myocytes
and fibrosison microscopic examination.

» Focal moderateto severe atherosclerosisof the
proximate left anterior descending (LAD)
coronary artery.

50-75% luminal narrowing of theLAD.
Focal areas of subendocardia hemorrhage
0N microscopic examination.

*  Mildperivascular fibrosiswith adjacent areas of
myocyte hypertrophy of theleft ventricleand
interventricular septum.

» Possbledilatedright ventricle.

TheFireFighter had thefollowing risk factorsfor
coronary artery disease (CAD): maegender, mild
obesity, and lack of exercise. Thevictim wasnot
currently prescribed any medications. InJune 2000,
thevictim saw aphysicianfor right kneepain. The
exam revealed a height of 5' 7, aweight of 201
pounds, and a blood pressure of 124/84. Hewas
not under any restrictionsfor fire-fighting duties.

According to his wife, family members, and
coworkers, the Fire Fighter did not express
symptomsof chest pain, shortnessof breath, ankle
swelling or any other symptom indicative of aheart
condition at any time preceding theincident.

DESCRIPTION OF THE FIRE
DEPARTMENT

At the time of the NIOSH investigation, the
combination Fire Department consisted of 4 career
fire fighters and 140 volunteers and served a
population of 18,000 in ageographic areaof 550
quaremiles. Thereare12firedtations. Firefighters
work thefollowing schedule: 13 hours on duty, 9
hoursoff duty, from 0800 hoursto 2100 hours, for
4 days, thenthey areoff duty for 4 days.
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Training. New career firefighter gpplicantsarehired
based on the duties of their primary position (Fire
Fighter/Mechanic, Fire Fighter/Inspector, Fire
Fighter/Fabricator, or Fire Fighter/Secretary). Once
hired, thefirefighter recelvestraininginsearchand
rescue, live-fire, apparatus driving, pumper
operations, emergency vehicle accident prevention,
SCBA, andfirstaid. Firefightersreceiverecurrent
training in their station on each shift and at weekly
arills

Volunteer firefighter applicants must provide an
gpplication, including astatement of disability, acopy
of their driving record, and references, and they must
pass a police background check. Applicants

information isthen reviewed by aboard of directors
beforethey are salected as members. Oncesdected
asmembers, thevolunteer firefightersreceivethe
sametraining asthe career firefighters. Thereisno
Staterequirement for annud firefighter recertification.
Annual recertification isrequired for hazardous-
materials certification. EMTs and Paramedics
recertify every 3years. Thevictimwastrained asa
Wildland Fire Fighter 1, Driver/Operator, First
Responder, and he had 9 years of fire-fighting
experience.

Preempl oyment/Preplacement Evaluations. The
Fire Department does not requireapreemployment/
preplacement medical evaluation for career or
volunteer new hires. Preempl oyment/preplacement
medical evaluationswill be conducted beginningin
2002.

No timed performance evaluation of typical fire-
fighting duties (physicd ability test) isrequired.

Periodic Evaluations. No annual medical
evauationsarerequired by the Department. Some
firefighters, however, possessacommercia drivers
license (CDL) issued by the Department of
Transportation. Applicantsfor aCDL arerequired

to have a medical evaluation performed by a
physician.* Thevictim had not been evaluated for a
CDL.

Medical clearance for SCBA, although not
conducted by the FD, isrequired under State OSHA
regulaions? ThisFreDepartment will beconducting
annua SCBA clearancesbeginningin2002. If afire
fighter isinjured on duty, he/shemust be cleared for
returntowork by aphysician approved by the State
Worker’s Compensation Board. In addition, if a
firefighter hasanonoccupationa injury or medical
condition resultingin one or more missed shifts, the
Fire Chief canrequirethat individual becleared for
returntowork by his’her persond physician.

All firefightershave accessto aCity-owned exercise
facility that contains strength and aerobi c equi pment
aswell astennisand basketball courts. Wellness
programs, including annual health maintenance
checks, are conducted by the City but are not
mandatory for fire fighters or any other City
employee.

DISCUSSION

The victim’s autopsy was significant for severa
reasons. First, on visual examination, the right
ventricleappeared dilated. Dilated cardiomyopathy
isacondition characterized by dilatation of the heart
chambers and impaired ventricular contraction
(pumping). Microscopic findingsare nonspecific,
typically being myocyte hypertrophy with varying
degrees of interstitial/ perivascular fibrosis, or
myofibrillar lossor myocyteatrophy.®* Thevictim
had these nonspecific microscopic findings, but, for
unclear reasons, notin hisright ventricle. Although
most casesof dilated cardiomyopathy areof unknown
etiology (idiopathic), a variety of acquired or
hereditary disorderscan causethedisorder. These
secondary and potentidly reversibleformsarelisted
inTable2.
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Giventhevictim’'shistory, hismost likely diagnosis
was idiopathic dilated cardiomyopathy (IDC).
Evidenceagaingt thisdiagnosswasthat thedilation
was noted only for theright ventricle, whereasthe
microscopicfindingswerelocadizedtothesino-atria
(SA) nodeand hisleft ventricleand interventricul ar
septum. Inether case, thefina conclusons/opinions
expressed by theforens ¢ pathol ogist conducting the
autopsy were appropriate: “Probable cardiac
dysrhythmiaduetofibrossof the conduction system
of theheart.” Although thisvictim had evidence of
some atherosclerotic diseasein one of hiscoronary
arteries, it washighly unlikely to haveresultedina
heart attack or to havetriggered hisarrhythmia.

IDCisnotrare. Itsage-adjusted prevalenceinthe
United States averages 36 cases per 100,000
population,® and it accountsfor 10,000 deaths each
year.® Most patientsarefirst seen between theages
of 20 and 50 years, presenting with symptoms of
moderate heart failure (shortness of breath on
exertion, pal pitations[fast heart beats], diminished
exercise capacity) and advanced heart failure
(shortness of breath upon lying down and swelling
of theankles).* Thisfirefighter had sudden death as
theinitial presentation of IDC. Although sudden
degthisrardly theinitid presentation,’®itisacommon
cause of death among | DC patients, accounting for
28 percent of all IDC deaths.*

Theprognosisfor IDCispoor. Early sudiesreported
1- and 5-year death rates of approximately 25 and
50 percent respectively,>1° but recent studiesreport
an average 5-year death rate of 20 percent.”81112
Thisimproved survival probably reflectsthe earlier
detection of disease, a shift to population-based
studies, and better treatment.®** Although avariety
of symptoms and medical tests can provide
prognostic information, patientsat greatest risk of
sudden death or in need of anti-arrhythmic therapy
cannot yet be prospectively identified.* Giventhe
inability toidentify patientsat high risk for sudden

death, thelow degree of efficacy of anti-arrhythmic
agentsfor IDC, the numerous side effects of these
anti-arrhythmic agents, and thelack of symptomsin
thisFireFighter, itisunclear if an earlier diagnosis
could havebeen made, let doneprevented hissudden
desath.

Investigationsinto the pathogenesis of IDC have
focused on four basic mechanisms: (1) inherited
factors, (2) viral myocarditis and other cytotoxic
insults, (3) immuneabnormalities, and (4) metaboalic,
energetic, and contractile abnormalities. These
mechanismsarenot mutualy exclusive, and severd
may combine to produce clinical disease in
susceptible patients. Theinherited factorsaccount
for approximately onethird of al IDC cases,**** and
20 percent of patientswith IDC have at |east one
firs-degreerdativewith adecreased g ectionfraction
and cardiomegaly (enlarged heart).* Although IDC
can betransmitted asarecessiveor X-linked trait,
autosomal dominant inheritance occurs most
frequently and exhibitsboth clinical variability and
genetic heterogeneity.l’ Itisunclear if thisvictim’s
probable I DC wasduetoinherited factorsor dueto
post-vira myocarditis. Ineither case, first-degree
relativesof thisFre Fghter may want to consult with
their physicians regarding whether an
echocardiogramiswarranted to screenfor IDC.

In 2000, the National Fire Protection Association
(NFPA) updated Standard 1582, Medical
Requirements for Fire Fighters and Information
for Fire Department Physicians.®® Thisvoluntary
industry standard specifies minimum medical
requirementsfor candidatesand current firefighters.
Dilated cardiomyopathy isnot specificaly addressed
inthestandard. However, at aminimum, it would
be considered aCategory B medical condition. A
Category B medicd conditionisdefined as*amedica
condition that, based onitsseverity or degree, could
(our emphasis) precludeaperson from performing
asafirefighterinatraining or emergency operationd
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environment by presenting asignificant risk tothe
safety and hedlth of thepersonor others.” Itisunclear
whether the periodic medical evaluation
recommended by NFPA 1582, including exercise
stresstesting (NFPA 1582, Appendix B),** would
have detected, | et a one prevented, thisunfortunate
event fromoccurring.

RECOMMENDATIONS

Thefollowing recommendationsaddresshealthand
safety generally. It is unclear if any of these
recommendations could have prevented the sudden
cardiac arrest and subsequent degth of thisfirefighter.
Thisligtincludessome preventive measuresthat have
been recommended by other agenciesto reducethe
risk of on-the-job heart attacks and sudden cardiac
arrest among firefighters. Theserecommendations
have not been evaluated by NIOSH, but represent
published research, or consensusvotesof technica
committees of the NFPA or fire service labor/
management groups.

Recommendation #1: Conduct mandatory
preemployment medical evaluations consistent
with NFPA 1582 to determine a candidate’'s
medical ability to perform duties without
presenting a significant risk to the safety and
health of themselves or others.

Guidance regarding the content and frequency of
periodic medical eval uationsand examinationsfor
firefighterscan befoundin NFPA 1582, Sandard
on Medical Requirements for Fire Fighters and
Information for Fire Department Physicians'® and
inthereport of the International Association of Fire
Fighters/International Association of Fire Chiefs
(IAFF/IAFC) wellness/fitness initiative.’® The
Department isnot legally required to follow any of
these standards. Nonetheless, werecommend the
County and the Fire Department be cons stent with
theaboveguiddines.

In addition to providing guidance on thefrequency
and content of themedical evauation, NFPA 1582
provides guidance on medical requirements for
persons performing firefighting tasks. NFPA 1582
should be applied in a confidential,
nondiscriminatory manner. Appendix D of NFPA
1582 provides guidance for Fire Department
Administratorsregarding legal considerationsin
applying the standard.

Applying NFPA 1582 dsoinvolveseconomicissues.
These economic concerns go beyond the costs of
adminigtering themedica program; they involvethe
personal and economic costs of dealing with the
medical evaluation results. NFPA 1500, Sandard
on Fire Department Occupational Safety and
Health Program, addressestheseissuesin Chapter
8-7.1and 8-7.2.%

Thesuccessof medica programshingeson protecting
the affected firefighter. The Department must (1)
keep themedical recordsconfidential, (2) provide
dternateduty postionsfor firefightersinrehabilitation
programs, and (3) if thefirefighter isnot medicaly
qudifiedtoreturntoactivefirefightingduties, provide
permanent alternate duty positions or other
supportive and/or compensated dternatives.

Recommendation #2: Provide mandatory
annual medical evaluationsto ALL firefighters
to determinetheir medical ability to perform
duties without presenting a significant risk to
the safety and health of themselves or others.

Guidance regarding the content and frequency of
periodic medical eval uationsand examinationsfor
firefighterscan befoundin NFPA 1582, Sandard
on Medical Requirements for Fire Fighters and
Information for Fire Department Physicians'® and
inthereport of the International Association of Fire
Fighters/International Association of Fire Chiefs
(IAFF/IAFC) wellness/fitness initiative.’® The
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Department isnot legally required to follow any of
these standards. Nonetheless, werecommend the
County establish the content and frequency to be
consstent with theaboveguiddines.

Recommendation #3: Ensure that fire fighters
are cleared for duty by a physician
knowledgeable about the physical demands of
fire fighting and the various components of
NFPA 1582.

Physicians providing input regarding medical
clearance for fire-fighting duties should be
knowledgeabl e about the physical demandsof fire-
fighting and familiar with the consensusguidelines
published by NFPA 1582, Sandard on Medical
Requirements for Fire Fighters and Information
for Fire Department Physicians. To ensure
physicians are aware of these guidelines, we
recommend that the Fire Department providethe
contract and private phys cianswith acopy of NFPA
1582. In addition, we recommend the Fire
Department not automatically accept the opinion of
theemployeess private physicianregarding returnto
work. Thisdecision requiresknowledgenot only of
theemployee’smedical condition, but also of the
employee'sjobduties. Frequently, private physicians
arenot familiar with an employee’sjob duties, or
guidance documents, such asNFPA 1582. Lastly,
werecommend that all return-to-work clearances
be reviewed by the County/Fire Department
contracted physician. Thus, the final decision
regarding medical clearancefor returntowork lies
with the County/Fire Department with input from
many sources including the employees private

physcian.

Recommendation #4: Follow provisionsin the
revised OSHA respiratory protection standard.

OSHA'sRevised Respiratory Protection Standard
requiresemployersto provide medical evaluations

and clearance for employees using respiratory
protection.? These clearance evaluations are
required for privateindustry employeesand public
employees in States operating OSHA -approved
State plans. Washington is a State-plan State;
therefore, public sector employers, including fire
departments, are required to comply with OSHA
standards. A copy of the OSHA medical checklist
has been provided to the Fire Department.

Recommendation #5: | ncor porateexercisestress
tests into the Fire Department’s medical
evaluation program.

NFPA 1582 and the |AFF/IAFC wellness/fitness
initiative both recommend at least biannua EST for
firefighters.®®® They recommend that these tests
begin at age 35 for thosewith CAD risk factorsand
at age40for thosewithout CAD risk factors. The
EST could beconducted by thefirefighter’spersona
physician or the County’scontract physician. If the
firefighter’spersonal physician conductsthetest,
the results must be communicated to the County
physician, who should beresponsiblefor decisions
regarding medica clearancefor fire-fighting duties.

Recommendation #6: Phase in a mandatory
wellness/fitness program for fire fighters to
reduce risk factors for cardiovascular disease
and improve cardiovascular capacity.

NFPA 1500, Standard on Fire Department
Occupational Safety and Health Program, and
NFPA 1583, Sandard on Health-Related Fitness
Programs for Fire Fighters, require a wellness
programthat provideshealth promotion activitiesfor
preventing health problems and enhancing overal
well-being.®?! 1n 1997, theInternationa Associaion
of Fire Fighters (IAFF) and the International
Association of Fire Chiefs (IAFC) published a
comprehensive Fire Service Joint Labor
Management Wellness/Fitness Initiative to
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improvefirefighter qudity of lifeandmaintainphysca
and mental capabilities of firefighters. Tenfire
departmentsacrosstheUnited Statesjoined thiseffort
to pool information about their physical fitness
programs and to create a practical fire service
program. They produced a manual and a video
detailing elements of such aprogram.*® TheFire
Department should review thesematerid stoidentify
gpplicabledements.

Recommendation #7: Provide automated
external defibrillators (AEDS) on fire apparatus.

Presarvation of humanlifeistheprimary respongibility
of the fire department during fires and other
emergencies. Firedepartmentsshould be prepared
to performrescuework and provideemergency care
for thoseinjured.?? Suchinjuriesinclude cardiac
arrest. Most of the sudden cardiac deathsin the
United Statesresult from ventricular fibrillation. The
chainof survivd fromcardiacarrestincludes(1) early
accessto theemergency medica system (EMSand
9-1-1system), (2) early CPR, (3) early defibrillation
whenindicated, and (4) early advanced emergency
treatment.” AEDs have caused the cardiac arrest
survivability rateto increasefrom 7 percent (CPR
performed only) to 26 percent. When defibrillation
isprovided within 5-7 minutes, thesurvivd rateisas
high as49 percent.* To provideemergency medica
care, adequate supplies and equipment should be
availabletotreat bleeding, fractures, cardiac arrest,
etc. PlacingAEDsonfireapparatus, in additionto
those defibrillators carried on ambulances, would
alow theFire Department to provide agreater level
of emergency medica caretothepublic.
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Component, located in Cincinnati, Ohio.
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Time
1345 hours

1346 hours
1347-1349 hours

1351 hours

1352 hours
1353 hours
1356 hours
1358 hours
1400 hours
1409 hours
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Table 1. Response Timeline

Response

Engine 512 (combination engine/tanker with 2,000 gallons of water) (onefire
fighter and oneofficer [Incident Commander]) responded.

Additiona assistancefrom Station 6 requested.

Thefollowing unitsresponded:

Tender 518 (3,000-gallon tanker) (onefirefighter)

Brush 596 (6-whed -drive engine carrying 2,500 gallons of water) (onefire
fighter)

Grass 584 (1-ton pickup carrying 250 gallons of water) (onefirefighter)
Engine 581 (combination engine/tanker with 2,000 gallons of water) (onefire
fighter)

Brush 585 (a6-by-6 engine carrying 2,500 gallons of water) (onefirefighter)
Tender 598 (3,000-gallon tanker) (onefirefighter [thevictim]) responded.
Brush 585, Engine 512, and Brush 596 arrived on the scene.

Tender 518 arrived on the scene.

Tender 568 (3,000-gallon tanker) (two firefighters) responded.

Grass584, Engine 581, and Tender 598 arrived on the scene.

Tender 519 (8,000- gallon semi-tanker) (onefirefighter) responded.

Tender 568 arrived on the scene.

Tender 519 arrived on the scene.
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Table2. Known Causesof Dilated Cardiomyopathy?

Toxins
Ethanol
Chemotherapeutic agents(doxorubicin, bleomycin)
Cobalt
Anti-retroviral agents(zidovudine, didanosine, zalcitabine)
Phenothiazines
Carbon monoxide
Lead
Cocaine
Mercury

MetabolicAbnormalities
Nutritiona deficiencies(thiamine, slenium, carnitine)
Endocrinologic disorders (hypothyroidism, acromegaly, thyrotoxicoss,
Cushing'sDisease, pheochromocytoma, diabetesmellitus)
Electrolytedisturbances (hypoca cemia, hypophosphatemia)

Infectious
Vird (coxsackievirus, cytomega ovirus, humanimmunodeficiency virus)
Rickettsa
Bacterid (diphtheria)
Mycobacteria
Fungdl
Paragitic (toxoplasmosis, trichinos's, Chagas' disease)

Noninfectious
Collagen vascular disorders (scleroderma, lupus erythematosus, dermatomyositis)
Hypersengtivity myocarditis
Sarcoidosis
Peripartum dysfuncion

Neuromuscular Causes
Duchenne smuscular dystrophy
Facioscapulohumera muscular dystrophy
Erb’slimb-girdledystrophy
Myotonic dystrophy
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